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FIAXSKED is protlured iirinct(K«liy in MLmicsota, Norlli Dakolu, 
Soutli Diilcola, luutMonlniin. Since 1909 llio production of flax- 
mul \im ivol eiiualcd llio demand, and in 191S it was littio moro tlian 
\m\( llm i\mn^ly rc<iuif«l by t4ie Masewl crushers of th« Unit«d St«t«. 

Flax for serrl can Ihj grown profilably on hruakin^', either of naliv 
or ttimo grusa s«k1, and on old Umd in the uppor MUtsisaippi Valley. 

Good, cotwHerml ssod, if well grwdcd ami tretrtcd with a for- 
iTialdrhydo sKiliillou to ])rcv('nt dimisc, can ho sown wliori> flax d iLi a ano s 
arc not serious, \\liero these discuses are specially dcatructivo it is 
dosiruhlo to prow some of lliu di«:aso-resistaiil types. 

Sow dtix on clean land. If )rrowii in rotation witli otlier crops it 
tihoelrl foH<)«^ fiora- or'.sojno other ciiltivated" crop rather than any, of 
the amall grains, , « 

Sow with a grain (lnU''6n a firm seed bed with a fine surface. To 
imwire ««ti«faetory germination do not sow too do«f). An tnch is d*ft(> 
enougirif tluve is siillTcieut luoislnro for germination at that depth.- 

Sow early. Th^* stH'd shouhl ho sown as early in spring as the land 
is prcpareil and hefore the Swfaco I j nyoiwno 4ry. ^w from 15 to 3S 
[lounds of s«w(t to the ncre. 

On tlic siittdl fann, l)m'V(>«t flnx with a grain Inndcr. VMi#n Itouml 
and shocked, the grain is kept from the damp earth and dries more 
readily after rains. Often the hiniling attachment is removed, n 
bunchcr atladud, and the flax <huuj)e<l in.kwse bunches on the. ground. 
Souiettine-a the header can Ihi >jsk><1 to lx!tt« advantage limn the hiiidgr 
ill Iwrvesting large acreages. Eithw the heads are then slacked or a 
hnncliiT altaehnicnt is lused and the heads droppeti in large bunches. 

Ke»i{) Hax as dry as jKissiblti until il is thrashed. Tho st'cd flax 
shonkl lie k(*pt fr«>w the w»l gr(«f*, «wl if stockftd sltould 1« pro- 
tected from fall rains. 

Keep only eletin. phunp see<l for s<iwing. 
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rNT»QH>UCTtoN. 

flaxseed ]>ro(liiction in tlie United States has always been a 
pioneer industry. This is duo to the fact that the crop does well on 
new breaking, is read- 
ily marketable,- and 
brings a high price in 
proportion to its bulk. 
Further, when this 
crop is grown contin- 
uously for several 
years on the sunie 
land certain diseases 
are likely to become 
so destructive that the 
returns are not suffi- 
cient for i)rofit. In 
1850 the lending 
States in the produc- 
tion of flaxseed were 
Ohio im4 K<mtnckT; 
before the eFid of the 
nineteenth century the 
leadership had rfiifted 
to Xorth Dakota. 
During these fifty 
years Indiana, lUi- 
nois,Iowa,and Minne- 
sota successively have 
been lirst in the pro- 
duction of this crop. 

The annual production and consuuiptiou of flax in the United 
Stntes and the annual world jiroduction from 1905 to 1914, inclusive, 
are shown graiihicaily in figure 1. This diagram shows thut until 
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Pig. I. — ni!if;rRni showing the world production of flni- 
nem\, IWB to 1013, «nil the prottucUon nnd consuniptlon 
of naxaoed In the United StntcB, lOO."! to 1014, InelualTe. 
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1&09 this country exported flaxseed. Since that time the flaxseed 
crushers of the United States have had to import seed to supply their 
demand. Unfeil 1914 they depended largely on Cnnadian-grown seed. 
In 1915, owing to an adverse season and a small acreage of flax 
in Canada, the supply from this source was not sufficient for their 
n«eds. It WHS therefore necwBdry to import seed from other 
countries. Because of conditions arising from the European war it 
was possible to obtain seed from Argentina which u]i to that time had 
been shipi^ed to Engknd and to continental EuroixJ. Though seed 
was available at low prices, abnormally high ocean freight rates 
helped to maintain the price of home-grown seed at a high level. 




Fig. 2. — Map of the United StatsB, showing the flux acreage arcordlng to the census 



Good prices for flax have therefore been obtaiiwd in the United 
States since 1912, in which year the production in the United Stat«s 
and Canada exe^ded the demand, r^ulting in low prieee. 

An epidemic of wheat rust in the Northern States in 1916 has again 
impressed upon the farmer the advisftbility of crop diversification. 
With wheat almost a total failure in many sections there is lilcely to 
be less dependence in the future on this one cash crop. Though the 
wheat crop failed, good yields of flax generally were obtained. 
These good yields and the relatively high price since 1912 have caused 
the growing of this crop to be looked on with more favor in sections 
where it can be produced successfully. With the knowledge now 
available with regard to the advisability of growing flax in rotations 
of several years' duration and the value of grading, cleaning, seed 
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treatment, and the pFop«f ])rep«rHtioii of the land, the llnx crop 
should take a mcfi'e promi«ont place in tlie perivianant agriculturt of 
tliG Jfoilh-Cantrnl St*t«. 

THE FLAX-GROWING AREA. 

Fi'l^ure 2 sliows the fki'm d^jled to 'ft»x«MKl pro<iti«6i6*i m. the 
ITiiitcd Stiitos ill 1909. Since tliat tiMw the center of protlnction has 
moved fartlier west. Flax is now n«>*t Urgely grown in Minnesota, 
ilie I)akotii«, md Mmt»nft. Some flax hIso i.^ pro(liic«4 iii Wiwe)n«iii, 
Iowa, eastern Kanstis, and the more favorable dry-h\nd nreas of 
Xebraskn, Colorado, and Wyoming. It is grown to it limitt'il extent 
in Idaho, W«slii«gtoii, and OT«g«n, \ii whieh Stntos the ncrcage will 
doubtless be increased when better rnilroad and marketing facilities 
are furnished. AMicro proper methods of rotntion are prneticed it is 
a profitable crop on old l»nds. A.s^ mid^ cro\J inidea* irrigstion in the 
Northwest it gives much promise m rot«Son with aiipi.r beets, wlfalft., 
and corn. 

Flax is grown under a wide i-nriety of soil tad clinirttic conditions. 
West of tlie Red River valley in North Dakota and in centrnl South 
Dakota the l^^■erage nnnniil rainfall ranges from 15 to 20 inches. 
Her*: til* crop is Inrgftly defjimdiiit oh riirnMM during the grow- 
ing season. Kapid climatic chiingcs and i)eriods of drought are fre- 
(jncnt. Under those conditions flnx with short, coarse straw and un- 
even fib®r is prodnwi. As ttie crop is of ]{4ile or no ralne ^or fiber, 
tlie highest yielding seed strains should be grown. 

Where the rainfall is more abundant it is ])Ossihle in some localities 
to grow ^mk jwodiiewig exasilent flfe*r for gpinfiing, im4 ovar wider 
areas with a rninfall of only 25 to 30 inches flax with n fair quality 
of fiber not suitable for spinning but for other industries which here- 
tofore have usetl impot*id fltrx tow'-^nd w«8te. The fp'OH'jiig of flax 
for fiber and the utilization of the ^r«w of 3e#d flax ltfc» recently 
been discussed in other bulletins." 

VALUE OP THE CROP. 

Flax hfls found such favor as a sod crop that its center of produc- 
tion is (iHaj's near the frdhtier. With the development of the State* 
in the northern Great Plains area the increase in tlax acreage and 
production for a time was rapid. The supply was larger than the 
Iwmc demand, and prices were hot always maint«ined at a point high 
Miough to enable farmers to grow thi.s crop with profit where land 
vtJnes ware comparatively high. For this reason and because diffeiise 

. i»Sl», W. e. Flbrr ftax. TL S. Drpt. Apr., Fiirmprs' Hiil. W», la p.. 10 Hk. lOlB. 
McrrtU, J. 1'. lUitliwtliiu of Auiurhao flux Hiriiw IH rlie iiagiirr anil HIw-Imhi rd tiidimf r>-. 
V. H. IJi^t. Ajr. nul. 8f2, 24 p., S tif. 11)1«. 
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l<!is reduced the yield in some s»etions, flax has not found a iwrrna- 
rit'nt phice in the ugri&ulture of the older States. 

If properly handled, ihix enn be grown with pi-ofit in all of the 
XortheaKterrr iind Xorth-Contral States, as well as in the aron where 
it is now btiing produeed. Conditions may ehange so that it will be 
grown ftgHin in tiiis area. At the present time, however, there are 
few niarltets east of Miniieapolis and Dulutli where flax ean be sold 
iu less than carload lots, and none lit all east of Chicago. I'^nrmers 
who live east of these eitiee, therefore, should not grow small acre- 
ages. If a largo ouoiigli aerongo i.s sown to produce seed in carload 
lots for shipment to wholesale markets at Chicago or liiiffalo, the 
crap can bo grown to advantage throughout most of this rtjgion. The 
southern limits of profitable fla.xsced production have not been dcter- 
Hiine*!. The crop has never bean grown eotnnuM'eially for Kcd south 
of Kt*itucky, and iu ilrssouri and KHn«»e it \im not giv&n m gsod 
remilts as in the States further north. 

Table 1, compiled by the Huroau of Crop Estimates of the United 
States Department of Agriculture, compares tlie acre value of flax, 
wheat, ottts, and barley for the 10-year period 100(5 to lOl.'J, inclusive. 
These figures show that the acre value of flax was the highest of any 
of the«i crops in the States of North Dakota, South Dakota, Minne- 
sota, and W.kconsin; second in Nebraska; third in lowiv and Kunwa; 
and fourth in Montana and JNIiseouri. Tti i>oor showing m Sfont^nfl 
no' doubt results from the fact that tlax iieiially is grown on dry land, 
while u considerable part of the othw crops is pi-oduced under irriga- 
tion. This is an unfair comparistm. In rwility, fl«x is a promising 
cash crop for the more favorable dry-.l%nel?i*ortion4i of blris St«te m 
w&ll us for the irrigated lands, 

Tabi.E I. — I'^nrm iiiluc iif /lux p«r acre (« nine titates, ba^ird on the overage 
initntiil yiitiln iiiiti arrmyv f»rin firiic per himkct on Dcrcmhfr 1 of the ten 
Umir* 190H tu J'JJS, wai^jaii'*, vimpitrfit with the unrc vulmn '>! irhmit, outs, 
tmit tiitrl-i^ )h the 'imtte'imir^. 
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FLAXSEED MAllKETS. 



The two principul primary thixseed markets of the ITnited States 
are Jlinncapolis and Dnluth, ilinn. More fla.Ksml is crushed in 
Minneapolis and '^Jt. Paul than in any other locality iu the Ignited 
Statas. Seed >»«tit to tlu» Duliith markttt i.s clanncd and reshipped to 
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Cliicago, Cleveland, Toledo, Buffalo, New York, unci Philadelphia, 
where other important linseed-oil mills are located. Numerous mills 
in other cities at various times have been more or le^ f»vor«bly lo- 
cated with regard to the flax-producing areas. These now obtain 
most of their seed ffam tho two principal flaxseed markets. A suiftll 
mill at Portland, Oreg., obtains most of its supply from the Orient. 
Growei-s in western Montana, Idaho, and other Western States can 
.ship to Portland more economically than to tho llinneeota markets. 

VARIETIES OP SEED FLAX. 

Flax grown commercially in tho United States may be divided into 
three main croi>g: (1) Seed flax, (2) M»rt fiber fl-ax, and (3) textile 
filwr flax. 

Tho textile fiber fluxes are not grown for seed, although the seed 
is a by-product when they are girtwn for fiber. Small admixtures 
of this type are usually found in fields grown from commercial seed. 
This is the only group producing fiber suitable for spinning. 

In the short fiber group are to be fonml such strains as Primost 
(Minnesota No. 25) and North Dakota Resistant No. 114, distributed 
by tlio Minnesota and North Dakota Agricultural Kxperiment Sta- 
tions, respectively. Commercial seed in- some areas_^ is made up 
largely of this type, and it is almost always found to sopio extent in 
fields of common flax. These, short' fiber flaxes "have more slender 
stilus than flax of tho seed type. They have fewet bftsal branches 
and a more compact panicle (hetid), nearly level on top. This typo 
it; earlier than the seed fiax. 

The seed (laxes have a longM* pfej'iod of blooming th«n the short 
fiber flaxes. Tlie panicles have many branches and are uneven at 
the top. To this typo belong North Dakota Resistant Nos. 52 and 
73, the so-called Ruawan flax (North Dalcotii No, 155), and the selec- 
tions from tlio latter strain distributed by the North Dakota Agi-i- 
cultural Experiment Station, as well as several importations from 
Russia grown experimentally in tlie Northwest. Most of the com- 
mercial ilax varieties are true seed flaxes but contain mixtures of the 
short fii)er flax. The lai*ge-bolled, large-seeded flnxe.s, which are 
numerous in occasional fields, doubtles.s had their origin in commer- 
cial im])ortations of seed from Argentina. Except in size of bolls 
and seeds these closely resemble the Russian seed flax. 

In cool, cloudy weaiber the setd flftx^ continue to bloom for a 
long time and may have o])en flowers and green and ripe hoUs on 
the same panicle. The short fiber type has a more definite growth 
period, but ms* mak* « second growth if wet w«<ithM' comes about 
the time the crop matures. 

Varietal tests at 10 stations in the northern Great Plains area for 
periotls of tiirae to six years sliow that the seed-fiax varieties give 
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uniformly better results tlmn the short filxy flaxes. In nearly every 
ttist iforth Dakota J^o. 155 or some selection from it lias given the 
hif^hest yield, while Xorth Dakota Resistant Xos. .12 nntl 73 and tvrv 
or three similar strains have been among tlie best varieties. These 
ststioiis itre all located Avest of the lied IJiver valley in sections ivhwe 
flax ivilt is not serious. 

In the subliumid sections farther cast, North l>:ikota Uesistant No. 
114 and Primost (Minnesot+i ?fo. 25) have been widely distributed. 
They are quite siinihir in appoariince. North Dakota Uesistant Xo. 
114 is probably the most resistant strain to both wilt and rust that 
can now be obtained. The yields of these two viirieties of sliort 
fiber flax and of commercial mixtures containing ii majority of i>lants 
closfily resembling them have not been satisfactory nt the 10 stations 
in the semiarid sections. 

Figures 3 and 4 show the varietal test plats at JTandan, X. Dak., in 
1914 and at Jfoccssin, Mont., in 191. '5. These give an idea of the 




Pia. 3. — I'auorama of flux experimental plats at the Northern Great PlalnB Field Station, 

Maudan, N. Unk., In 1914. 



nature and extent of the tests. The varieties shown here are sown 
in duplicate in twentieth-acre plats or in fiftieth-acre plats replicated 
five times. By means of such replications variations in tlie soil are 
detected and no vari*ty has an iinfiir «dvfc.ntnfe in the test. 

GOOD SEED. 

TUfilBiMTTO GST SEBO. 

1\Tioi"e seed must be purchased, try to obtain it from some one in 
the locality who is known to have a good-yielding strain of flax free 
from wefeds *nd disen-ae. If no SRieh smd is iivlSltblej write to the 
State agricultural experiment station or to the Bureau of Plant 
Industry of the United States Department of Agriculture. If these 
sgencies can not supply pure seed, they cun probubly tell where it 
can be obtained. 

After a good strain of flax has been secured, it should be kept pure 
*nd free from *eed- leed.* Select a perti»n of the field that is free 
from dis(e»«e and pnll out all weeds the seed of which c»n not lie 
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se^Jitrutyd from flax by tlit; fuimiiig mi]]. In Uiit; way seed ll!i:c is 
obtained that is (1) grown in and udapttd to tlie locality, (2)" free 
from ndmixture witli weed seed tliat will infest tlie field nnd rcdnco 
the yield of fljix, and relatively froe from disease wbicli, if in- 
troduced into t4ic soil, nuiy ]>ec<)nie n serious nuHT«c« to th« flax croji. 

Hetter seed can often lie ol)taincd by using ii good, clean field 
for (lie |>ro(Inction of seed flax. This field cmj be sown earlier tlmn 
tJie larger fields, tluis in4«ning the full devdopintiit of the jilants 
tind the prodnction of fotnU l>>lwinp a««itl. If gown in rows 12 #o 18 




Pia. 4. — Ftei vaflfflfH growing fn flcld pbilii nt llic Jmlifti B*Nln nubntutiou, Itfoccniilti, 



!4«Hit., Ill 1015. (Free t Yihotaneetpb l««t by Office of I^xhlbltn. V. S. I>a()arliB«fit 
of .^Krll!ltlCure. ) 

inches apart a man can w»llt through tlie field and i)iill the weeds 
without injury to the ilax. Figure 5 ilhistrMtes ii field stjcdfd in 
this w«y. 

CLEANING THE 8KED. 

Seed obtained from any source should be thoroughly cleaned with 
the fanning mill before sowing. A fanning mill which aeparnt«( 
the light from the heavy seed by gravity is the most desirable Ifind 
to nge. Wilt diseases live over in the chaff and immature seed and 
dewlop in the soil if such seeds are sown. Only tiie l»rg«*t, plump- 
^t seed# ^0*1 ]^ be 'jwwn. 

DItKATMHtT FOlt WILT. 

To insure further against tlie introduction of wilt with the seed, 
the formaldehyde treatment has been recommended by the North 
05587°— Uyll. t8S— 17 i 
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Pakotii AgriciiUiiriil Kxpefiriiciit Stution.' The seed is disinfected 
* solution conqios^l of \ pound of commercial fonn»ld-eliyde 
of fitnndnnl strength (37 ]icr cent) to '10 ptUons of wuter. 

Too much water should not lio upplietl to the seed in this tieutm&nt. 
The nrwcilaginous setsd co«t swell* rnpidly anfl hworrites sficky wlun 
dnmp. U^e cnrc in npplyinf* the Bolntiou or tho seed will cnke to- 
gether in hir^e lumps. • Caio should nlso Iks takon not to make the 
solution too strong, a« there is djinger of killing die iced. 

Tlio seed should ho spread on n floor or tnrpniilin nlrcady disin- 
feeted. The solution should then bo applied in n fine sprny with a 
foree pwmp. If a force pimip is not avaikhle, any convenient 




fia, B.- n«i iplpottnii!! Erowlns In S-roit rows 12 Inchca opart «t tho Northern r.reat 
1'Inliut PleM Htallon, Mnndan, N. Dak., la IDIS, Knch tow lisi U'ca Incrrftsed trom a 
■ lat;l« plant »«ketca lit I-Slil. 



mfrtliod hy wliieli the nio4«!tnre may ]m applied evenly and in Met 
too great quantity may be used. Tho seed should be stiri-ed con- 
stantly while being sprayed, in order that tlie moistuif may come 
m Gont«i#t ^viili »ll of it and »tilt nimko no ])ortion d«mp enough to 
ciiki" A half gallon of water is suffieient for each bushel of seed. 
After treatment, tho seed may be left in a pile and covered with 
canvas or sacks which have been treated. 

Sometimes the seetl is treated in i\ wagon bo.x or a box light enough 
to 1)0 carried about in the field. Tt i.s then drilled immediately after 
trftntitig, l!*fore it Iwb iiiiy elianco to cake. 

> BoUpj. It. 1*,. und Wllunn, M. Cropplnn to flni on new lands of KcmU ritl, land 
■ rwaa. N. Imk. Agr. Kxp, Ntn. llul. lOX 37 p., '37 fltf. 1013. Also publlshpil as .Munt. 
Ai^. Kxp. 8.M. Clrc. S3. 1M3. 
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ROTATIONS FOR FLAX. 

Up to the present time the bulk of the flax crop has been raised on 
breaking. Because of the high value of the seed per pound as com- 
pared with other grain, it makes an excellent erop for the home- 
steader who must haul his grain a long distance to market. Flax 
seems to be better adapted than any other erop to rotting prairie 
sod in preparation for succeeding crops. It has the further ad- 
vantage of being a quiek-growing erop. In the Dakotas and Mon- 
tnna tlie homesteader can continue breaking his land until the second 
week in June and still sow it to flax with fair aseuranee of a erop 
sufficiently large to pa}' at least for the breaking. 

Wk«<*i flnx is sown on old land it shoitld be grown in rotation with, 
other crops. This is particularly neces.sary because of diseases which 
develop in the soil when the crop is grown continuously on the same 
land. Tliesti dise«e&s often are introduced with the seed. In some 
sections they increase to such an extent that flax caji net be grown, 
while in others they appear to have little effect. Trouble fj-om flax 
diseases can be avoided largely if the flax erop is handled properly 
and is grown in a rotation which includes a cultivated erop. TiMiere 
flax wilt is known to be present, flax should not be gi-own on the 
»ime field more than once in every five or six years, unless, resiatwit 
varieties are used. Good farmers no longer grow tlie same erop con- 
tinuously on a field if jt can be avoided. Each farmer must woi*k out 
th« rotation which will most nearly meet his needs. For tins reason 
no attempt to outline definite rotations is made in this bulletin. 

Flax grown as the cash crop in a rotation should follow the cul- 
tivated crop or 9umni«r fallow if these are kept free from weeds. 
When such crops or fallow are cultivated properly and the weeds 
are destroyed, moisture is conserved. By seeding time the land is 
usuallj' fdled with water to a gocd depth. Flax is a shallow feeder. 
It will do well under favorable conditions of jnoisture and in a firm 
seed bed, while the water it uses will be largely replaced before the 
next erop is sown. In semiarid sections it can then be followed by 
one of the small-grain crops which take their water from greater 
depths. This crop will have the Ikdvantage of the winter and 
se«so((iB^ miufall plus the moisture left in the subsoil by the flax 
the previous year. In this way flax is produced under the most favor- 
able conditions and the water stored by the cultivated crop is sdved 
and used to the best advantage. 

Where Russian thistle, tumblcwoed, wild oats, or pigeon grass are. 
abundant, some small grain should precede the flax, as this erop is ft 
jioor wee<l fighter. 

In the somihumid areas, where clover, alfalfa, or grass is includetl 
in the rotation, fl«x can oftsn b« us»d as the nurae crop. Its ereet 
habit and small Icaws do not ghfMle the young grass und 9lov«c pknts 
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as niiich as otliyr grains having a rank growth. If some other grain 
is used »s the nurse crop, ilax is often «. good crop to saw aTk«m tli# 
sod land is broken. Weeds are not likely to be so troublesome whe^ 
flax is grown <it this period in the rotation, t- 
Altlioiigh flax is seldom seeded in mixtures with other grains, it 
sometimes volunteers in the succeeding crop if this is stubbled in on 
the old flax, land. In areas where winter -whcflt is grown, if winter- 
killing h8s caused poor stands of the wlieitt, flax is Komstimes sown 
on the land in the spring and the two crops are gi'own as a mixture. 
With reasonable care in thrashing and cleaning, both crops can be, 
saved «nd nmrk^^l separately. 




Pw. 6. — FIm on Irrlfftted land on the Huntley neclamatlon Project Eiperlmsut farm In' 
1D13, Tbis plat yielded at the rate of 31,2S buHlicls per acre, (I'hotograplied by Ham* 
Henscn,) ^ 



On two of the irrigated experiment farms ^ of the Department of Ag- 
riculture flax has been grown continuously and in a G-year rotation. No' 
lias been detected in tliMetesfts. On bath farms-the rotation com* 
sists of three years of alfalfa, followed by one year earh of corn, flax," 
and sugar beets. The third-year alfalfa and the corn are hogged off. 
Four years' results have now been obtained in thesiMNi^ JPt Kfemt^"^ 
ley, Mont,, the average yield of flax in this rotation for the 4-year'* 
period is 25.8 bushels, the highest yield being 31,3 bushels. The aver- 
age yield of th« ^sfclaawously cropped plats is 10,1 bugJiete; the high- 
,e6t yield, 14.5 bushels. The yield of this continuoiisly cropped ficld^ 

- — — ■ ■ I I w 

1 Hansen, Han, The work o( the FluntJey lieclamatlon Project Eiperlmcnt Farm la 
1014, U, S, Dept. Agr., West, Irrlg, Agr. 2, 2.3 p„ 8 flfi, 1013, 

Aune, Uejer. The work of the Relle Fourche Recta matinn Ptoject ICipcriiueot Farm 
Im 1014. U. S, Dept, Asr., Wsst. Irrlg. Agr. 4, 19 p., 2 flg, lOlG, 
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lias inc4'fiised each ye*r. Figure C sliows the 1013 flax plat in the 
0-y#sr rotation here discn^wl. In addition to the iw^ai-^blc yi^hls 
of Ihix in this rotiition the sugar beets following tim fl«x Imve Yimn 
one of the highest-yielding Iteet crops in the rotiition series- 
Similar results were obtained at the Belle Foui-che station nenr 
Newell, S. Dak. In 1014 the flax plat in the C-ycar rotation yielded 
21.4 bushels, ^vhilc the yield of the continuonsly crop])ed jjlat was 7.5 
bushels. The average yield of all flax plats for three years is approxi- 
raattly 14 bushels. 

A rotation similar to the above in the irrigated rotation series at the 
Scottsblufl Experiment Farm, Mitchell, Nebr., has not given as favor- 
able results ») f«r. Uufuvoi*blc iwnvthw conditions, howevw. fe«v« 

i 



I 




l^'io, 7. — A 320-ncre fiplil ol North Uakotn BeKlHtant No, 52 Sax on brfsklnft, IB niUsa 
Buulli of MatKlnn. N, Ualt. Tlic avprnge yield itf this flelil was 10.) buslu'ls per acre/ 



affected the experiment, and the test li!i« not been conducted for a 
lieriod long enough to wai-rant deftnitts conclusions. 

I'UEPAIIING THE SEED BED. 

If sod is broken in the fall, the land sliould bo well packed in the 
spring either by heavy rolling or by disking and harrowing, or both, 
and tho siirfaco made as smooth as possible. The planker (plank 
drag) is often used for leveling and packing sod land. Spring 
breaking should be packetl and the S6ed bed prepiired as soon as pos- 
sible, in order that the seed may be sown before the upturned sod has " 
becomo dry. Figure 7 shows a 320-acre field of flax sown in this 
manner. A strip of sod was plowed, put into shape, and seeded. 
Then another stnp was prepared in the same way. A clean, thrifty 
field of flax was obtained. Where tractor outfits are used, plowing, 
disking, packing, and seeding often are done in one operation. Tjand 
preparation and cropping m»tho«is.imdKr aaminrid conditions l»ve 
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lieeii discussed and well illiistnitod in two joint piddiciitlons of th® 
Xoi-th Dakota and Slontnnn nf^rieiiltitrnl experiment stations.' 

Jl firm, woU-pi'opai-ed seed \m\ is as esaentinl for flax wlieiii ft im 
yrowii in rotation after other crops as it is when it U f;ro\vn on new 
hreaking. Vor this misoii, when fiax iw sown after com, j^otatoes, 
or siiininer fallow on land which has been kept fi-eo from wcods, the 
land is not plowed. Snch fields are disked and harrowed in the 
spring to prepare u good seed bed and ai*e then seeded bofore tho 
moist sni'fuce dries. 

Wliere it is desired to sow flax on fields that have not been kept 
free from weeds the land shonld be plowed, oi- the disking delaj'ed 
nntil the \v^d seo+1 h*K h»d an opportunity to ge^inijwte. It (s-spften 
better, however', to grow sonw othw gi"ain crop foi* one yeai- b»foi*e 
flux is sown. 

Dry pasture or meadow Ijwids usually should b« broken in the fall. 
The biTaking will catch iind hold the snow, and tho riui-ofF will not 
l)e as great when tho snow melts in the spring as it is from nnplowed 
sod land. 

Whether the fall or spring plowing of stubble land is best for flax 
varies with the conditions tinder which tho crop is grown. In the 
drier areas spring i)lowing will usually giw tho htM results. 

Ilccauso of tlif^ fine stonis, fiax stubble can easily bo put into good 
tilth for sowing unothei* grain crop by disking. Good crops can be 
i-ft'u!*d at consid«riibly Itas eo«t if tliis niitliod is foHoMW^. 
hlo should be plowed, howetw, if A® Mix w»6 gwewn on land not ]^m- 
viously plowed. 

Wh«K ftnx if)llows corn or ofth«T cnltivftted crojis imfler irrigfttifm 
tlie land is prajjiired by disking' sind harrowing, just a.s muler dry- 
litnd conditions. Tf it follows a small gi'ain, the land is usiinlly 
plowe<l in the fnll. It is gwwirlly iti bett#r shniw to woi-k in the firll 
and is loft in better *ilth. Ordinarily there is sufiicient moisture in 
the mW, so that it is not necessary to irrigate in the spring to ger- 
minftt>etR« 8t*d. 

SOWING THE SEED. 

MKTIIOD OP SKEDINC. 

Flax is usually sown with an ordinary grain drill. The depth of 
seeding depends largely on the depth at which moisture is jircscnt, 
as it is desirable to sow tho seed in moist soil. It shoidd not be sown 
deeper than t inch if there is suflicient moisture for its germination 
at that dsfitli. 

' lloltty, II. U, and Wllsioti, M. L, Cropping to ani on new lands of Bpintnrlrt Innd 
nrcna. N. Pftlt. A«rr. Kip. Stn. lUil. 103, CT p., 2T H«r. ini.t. Also pdhllshpd as Mont. 
Aur. Kip. Stii. CIrc. 'SJ. I1II3. 

lloUcy, 11. li.. tail WUwm. M. L. Wmx cropplnij. tinrvcHtlnjj mftflwilli. N. Dak. Agr. 
I%p. Sta. CIrc. I, as p., -13 Hg. 1014. AUan irubUahrd an .MoBt. Agr. Kxp. Stn. Clru. 40. 
)»14. 
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When not grown on breaking, flax has usually heen sown as a late 
eatch crop in the Nortliweet. This pf*elSce is so common that many 
growei-s have come to believe that flax shonlcl not be sown until 
June 1 or later. Many who have their land prepared earlier delay 
Sfeeding until about this time* AMiough good yields are often ob- 
tained from late-sown flax, the fanner who follows this practice runs 
the risk of losing his crop from damage by early frosts. Contrary to 
common belief, flax is not easily injured by frost when young. If a 
hard frost occurs when the plants are just coming up some will be 
injured ; if it occurs after they are up no material damage will result. 

Tests in the nortliern Great Plaim-sre* for tlfree yetirs show that 
flax sown the latter part of April or the first week in May usually 
gives the best results. When conditions are favorable good yields 
aVe obtained from flax seeded m is "Giie Ural" week of June. The 
early-sown flax is ready to ripen during the period of hottest summer 
weather. Flax sown in June seldom comes into bloom until this 
period is nearly over. Secdings rm&e fi'om'Miiy te-to June 1 often 
come into full bloom when moisture conditions are very unfavorable 
and the hot winds dry up the plants. Under such conditions the 
period of hloom is usually short and the yield consequently reduced. 

In the high, dry plains at altitudes of more than 5.000 feet spriug 
rains are infrequent and the soil becomes warm slowly. Under these 
conditions late seeding usually gives the highest yields. 

At lower altitudes on the Great Plains seeding should be done early, 
as soon as the seed bed is prepared and before weed seeds have time 
to germinate. If this can not be done, the weed seeds should be 
allowed to germinate and the field disked before sowing. As it is not 
usually desirable to sow flax in the Dakotas and Montana during the 
latte*- half of May, this dis^iing should be dekyed until late in May, 
so that the flax can be sown about June 1 on freshly disked land. 
Flax sown as late as June 1, however, often has to be cut in damp, 
cloudy wefctlier and while the straw is still green, making the har- 
vesting diflicnlt. Such flax cures slowly and autumn rains or snow 
usually occur before it can be thrashed. This often reduces both the 
yield and quality of the crop. But Avhere adverse weather conditions 
delay seeding or late seeding otherwise seems desirable, flax is prob- 
ably the money crop best adapted throughout the flax-produeiug area. 

RATE OF iEEDING. 

Where the annual rainfall is not more than 20 inches, flax need not 
be sown at a rate greater than 20 pounds to the acre. This should be 
reduced to 15 pounds under dri#r conditions. "Whm-e the rainfall it 
more than 20 inches a slightly higher yield may be obtoined if '25 or 
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W pounds are sown to the acre. The sowing of more than 30 pounds 
to the acre on dry land is of doubtful viilu*. 

Flfix grown iindei" irrigation is commonly sown at the riite of 35 
to 45 pounds per ;icre. It is not known whether ii lower rate wonld 
give iis good returns. 

Kecausc of the heavy rate of seeding used where Hax is grown for 
fiber many farmers who grow the croj) for seed sow at :i much higher 
rat* than those just recommended. This high rate of seeding is un- 
necessary and, because of the high price of seed, is also unprofitable. 
Thick seeding with seed flax or short fiber flax, even in areas where 
fiber fliix can be grown, does not produce textile fiber Ikx, but will 
probably reduce the yield of amd. 

IRRIGATING THE CROP. 

Comparatively little flax is grown in the United States on irrigated 
land. AVhcrc water is supplied, one or two irrigations during the 
period b«*freen emergence and full bloom will genersHy be sufficient. 
The crop will ripen more uniformly if no water is applied after it is 
in full bloom. Irrigations should be light. The water should be ap- 
plied rapidly »nd as e«nly *s ]5oaBible,«o th»t no portion of the field 
may be covered for any length of time. Land not easily penetrated 
by water should be irrigated in the late afternoon or at night. If 
water remiiins on the field for se'weifil hours during tlie diiy the pkjits 
will be scalded. Such plants often form bolls and turn brown as 
though ripe, but these bolls contain little or no seed. 

HARVESTING THE CROP. 

CUTTING. 

Flax should be fully ripe when cut. In normal seasons the stems 
dry and turn brown before the seed is thoroughly mature and the crop 
is almost ruled at the time of harvest. AMien the season is late, cool, 
and wet, the stem often remains green and the plant continues to 
bloom till frost. Most of the bolls, however, will ripen bef©re danger 
of frost makes cutting advisable. Fax cut when the stems are gre«n 
requires a longer time to cure than flax with ri\)c straw. 

On smooth knd mmi flux csri be cat *nd iwund with a binder. By 
the proper adjustment of the reel and butter, bundles of fair size and 
shape, such as are shown in figure 8, can be made. AVhen these are 
shocked the geed is kept from tlie demp ^iirth. The crop dries more 
readily after rain and snow, and diseases do not develop as rapidly 
us if the flax lay flat on the ground. This is probably the most satis- 
ffcetory method of hirresting flft^x on « sHiall fnrm. The principal 
objection to bound flax is that if the bundles arc damp when thrashed 
they mat together and choke the machine. This is esjiecinlly likely to 
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happen if aonio of the bands iire not cut. Tim irrfjgiikr g]iini« of the 
buncJlfg iniilics band cutting diflieult. 

On lai'Ifc firms liesders »i-e dfteii wirti wt-fsfflotoiy results, tlie 
heads being stiu^ked in h>ng, low ricks. The jjlimts must he ripe when 
headed or the flax will heat and rcdiice the quality of the eecd. The 
ooinhin®<l h»r^-esfeer and Uir»dier also inty be imtfl, though tliis is 
(lilliciilt to regulate so the flax can ho thriished to adviintuge. 

Some growers rfmovo the binder nttuchment from the grain hinder, 
iittnch ri bunehe*-, i»nd drop the tinx bunehtfi i« a windrow. Soinotitn«s 
the bindci- iittadiniont \a removed but no bimclier is used. The llax 
is then bundled with the bundio currier or it is allowed to fall in a 
continuous windrow. TlMtee ui^MukIs are mA, swtiirfweloi'.y^. Iteapers 




Pro. 8. — CutUas flm with « binder, ny a proper ndjustment of the machltie msmt t»x mn 
he lioiiuil with tittio dinitultf. 



and mowers with btuiehing iittacliuients also are utilized. All of 
the*s methods \tmm t!w flftx pimiele* ftiid bolls on the froiitid, where 
they i-eadily become damp. Under these conditions fungous diseases 
multiply easil}'. This increases the disease in the soil and on the 
smd »tid Bkmm ft«d rtiuces the grnde of Sje iftx. For these reasons, 
every effort should he mmle to kenp the fi*x crop as dry As possible 
before thrashing. 

iSWOCKINC 0* KTACKING. 

If the flax is bound it should be shocked in long shocks only two 
bundles in width, such as are shown on the title page. The bundles 
are very compact and will not dry readily after rain if wider shoelis 



tiro inndo. Where the flux ik not bound, at loust thnt intended for 
seed should Imj thrown into small stncks and covered with hay, straw, 
or tnrpaiilin ns a protection from rain. 

THRASHINC. 

Flnx is usually the last erop thrashed on the farm, as it is often 
not ready whon the other thrasliing is done. Tleenn'sB tlie separator 
must be specially adjusted for flax, tbrashenncn nsnally prefer to 
thrash all other grain Iwfore beginning on the flax erop. Flax, there- 
fore, is oft«i subjected to mueh bad weather. If it 1ms been shocked 
and stacked or otlierwiso protected from the fall rains, the bo\ls will 
bo dry and in good condition. If the heads are damp, the seed is 
not ftasily beaten from the bolls and a eonsidet-able portion of it 
fOM o\w with the atiaw. 




Fw. Thranlilnjt flni at the Northern Oroot IMatna Field Stalton, Jlandan, N. Dnk., In 
ion. This iiinchloe Is thorimghlr flcnntJil oTtpr pncli variety Is (hraMlictl. 



Where a portion of the flax field has been carefully saved for seed, 
tbtt thrashing machine shovdd Ixi thoroughly eletvned before the crop 
from this portion is thrarfied. This is pm-tiefl-ferly h*c««*ry if the 
separator has been used in thrashing diseased or weedy flax. All 
seed shouhl be removed from the top of the concave plates, from the 
return ^louts, grain rfevatsrs,* l#«t«s, And *ere#ni ftiid from beneath 
the cylinder. If the (quantity to be thrashed is small, tlio grain ele- 
vator shouhl be removed, especially if small quantities of two or more 
vn rift-its (ive being thrftshed. After the in«chine hfi* been ele*w»^l 
thoroughly, "it should bo run empty with the wind blast t\irned on 
full to blow and shake out any seeds that have lodged in inaccessible 
places. Figure 9 shows a anull thrftrfiw used in thrashing variefrnl 
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plats of flax. The grain elevator is not used, and between the thrash- 
ing of two varieties the machine is cleaned in the manner indicated. 

Many thrashers try to clean the flax too well as they thrash it. 
This usually results in blowing much good seed over with the tail- 
ings. This, together with what goes over with the straw unthrashed, 
often decreases the yield materially. In order to obtain all the seed 
it is necessary to admit some dirt. The farmer is not given a poorer 
grade for the dirty seed. He is docked for the actual amount of dirt 
iu the seed, and the grade and price lire determined from the cle»ned 
sample. If growers were generally aware of this fact there would 
be less seed fed or buincd with the straw. 

STORING THE SEED. 

Where flax is'stored for seed it should first be cleaned. Only the 
plump, sound, dry seed should be saved. This will reduce the danger 
of heating and also the development of disease from the cliaiT and 
immatui-e seed, upon which the disease spores aic readily carried. 
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